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space exploration program and where it is going in the 

decade of the sixties, But first I w a n t  t o  say a f e w  

words about the agency for which I work, tbe National 

Aeronautics and Space Administration, o r  -A f o r  short, @ d 
i+& 
b L .  HASA is jus t  a l i t t l e  over t w o  years old, having 

come in to  existence on October 1, 1958, It is a c iv i l ian  LwGk 

Lm/L.c- 
4 agency to t a l ly  outside the Department of Defense, It 

is headed by a c iv i l ian  administrator wbo answers di- 

ree t ly  t o  the President, 

!Lbe l a w  which erstablbished NASA, the N a t i ~ ~ l  Aero- 

25 od.I ' iG0 m u t i c s  and Space Act of 1958, did %wo unprecedented 

things, F i r s t ,  it announced to the world that it is the 

policy of the united States that ac t fv i t ies  in space 

shall be devoted t o  peaceful purposes for the benefit of 

of a l l  mankind, The reasons for establishing a new 
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c iv i l ian  agency for  space act ivi t ies  were closely t ied 

i n  w i t h  th i s  declaration of national policy. 

In the second place, the 1958 A c t  created an en- 

t i r e l y  new mission of govern~nent, the exploration of 

space. %e A c t  specifically directs NASA t o  conduct 

such ac t iv i t ies  *as may be required for  the exploration 

of space. * 

This is a mission which is unique to HASA among the 

agencies of government. 

partment of Defense have no comparable mission in space. 

The 1958 A c t  recognized the responsibility of the m i l i -  

tary t o  conduct space act ivi t ies  "peculiar t o  or pri- 

marily associated w i t h  the development of weapons SyStextw, 

mili tary operations, or %he defense of the united States,* 

bu t  t h i s  does not embrace tbe exploration of space for 

i ts  own sake. %us# when we speak of the nation's 

space exploration program, I think it is important t o  

h o w  that we are not speakiwg 0% the mili tary uses of 

space. Oa the military side, it is hardly appropriate t o  

speak of a '%pace ~ K O ~ Z - ~ I ~ I ,  Do 

priate than t o  speak of a land program, a sea program, 

or an a i r  program i n  the m i l i t a r y  context, 

The armed services and the De- 

In fact ,  it is no more appro- 

The mili tary 
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u t i l i za t ion  of space and the research and development 

e f f o r t  directed toward tha t  end are integral parts of 

the t o t a l  defense program of the United States, Each 

of the amed services -- Army, Navy, and Air porce -- 
have a share in this program and, accordingly, a cer tain 

? 

responsibil i ty for  the best uti l izat ion of space for  the 

defense of the nation. But  no one of them is required t o  

conduct any portion of its military mission in space 

simply because space is now, for  the first tinre, access- 

ible t o  man. Military space projects must always com- 

pete i n  the t o t a l  mili tary budget w i t h  al ternative means 

of accomplishing the same military objectives, and tbey 

w i l l  be undertaken only if they survive this competition, 

NASA, on the other hand, has been directed by s t a tu t e  

t o  conduct the new governmental mission of space ex- 

ploration. This is a mission which the CongresB, for  

obvious reasons of public policyo has decided nust be 

performed fo r  its o m  sake without having to j u s t i fy  it 

i n  relat ion t o  the defense needs of the nation or, fo r  

t ha t  matter, t o  the economic benefits which may possibly 

flow from it, It is a mission which stands firmly on 

its own two feet, j u s t i f i e d  by nothing more specific or 
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tangible than the t o t a l  national interest in maintaining 

leadership i n  science and technology and in their appli- 

cation t o  the conduct of peaceful ac t iv i t ies  for  the 

benefit  of a l l  mankind, This, then, is the mission of 

NASA. 

Now What does this broad mission to explore space 

comprehend? F i r s t  of all, it includes using the new 

tools of the space age to  conduct sc ien t i f ic  experiments 

in space and thereby expand manos knowledge of his  en- 

vironment, 

applications of space systems t o  benefit OUE everyday 

life, But  it doeswot stop there. rntinaately, and essen- 

t i a l l y ,  it means the sending of man himself into space, 

It also embraces the development of pzaetical 

Now I am not going t o  recount the details of w b a t  

our Government has been doing in space since NASA w a s  

established, since I am s u r e  that you are more inter-  

ested i n  hearing about where we are gcpfwg than where we 

have been, Each of OUK failures; -- and them have been 

several -- and each of our successes -- and there have 

been quite a number of these -- 'have been duly headlined 

by the press around the world. It is  evident to a l l ,  I 

think, that the pace of the program has been quickening 
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* *  in recent months and that successes are becoming more 

frequent and notable than failures,  

marize progress t o  date by noting w h a t  we like t o  call  

the "box score. " Up t o  the present t h ,  the Uhited 

States has launched a t o t a l  of 26 earth satellites, of 

which 15 are s t i l l  in orbi t ,  The Soviet Union has 

launched six and, of that number, one is s t i l l  up, Itr. 

addition, the Soviet mion has one satellite orbfting 

the sun, w h i l e  the mited States has t w o ,  Pioneers Iv and 

V, me Soviet mion also has one lunar impact t o  its 

credit. The united States has recovered two satellites 

from orb i t ,  and the Soviet Union has recovered one, So 

I think w e  can a l l  agree that the box score looks pret ty  

good, la additicbn, it is fair t o  say that the volume of 

useful sc ien t i f ic  information which has been published 

as a r e s u l t  of United States launchiags to date substan- 

t i a l l y  exceeds the Soviet output, 

As a l l  of you bow,  the past six months have been a 

I shal l  simply sum- 

period of par t icular ly  intense ac t iv i ty  on the part of 

the united States i n  exp&oring space, I wilbl  mention 

three of our projects as examples of tbe richness and 

divers i ty  which characterize our nation's space exglora- 

t ion  program, Last March, Pioneer V was launched 
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successfully 

~~~ 

into an orbi t  about the sun between earth 

and Venus, Weighing only 95 pounds, it contained 40 

pounds of useful instruments designed t o  investigate 

interplanetary space and t o  test extreme long-range corn= 

munications, The project was highly S U C C ~ S ~ ~ U ~ ,  trans- 

mitting data back t o  earth for  a period of 106 days, 

When communication f i n a l l y  ceased, Pioneer V was 22.5 

million m i l e s  f rom earth, and it had transmitted 139 hours 

of data. 

than man had previously communicated, 

s c i en t i s t s  estimate that Pioneer V w i l l  continue i n  orb i t  

about the sun f o r  a t  least 100,000 years, during which 

time its distance f rom the sun w i l l  vary from 73 million 

t o  92 million m i l e s .  Hot only are we disproving the old 

s a w  that "everything that goes up must come down," but 

we are also achieving w h a t  is vir tual ly  perpetual motion, 

This distance was 50 times farther into space 

Incidentally, our 

The next project t o  make history was TIROS I, launched 

last A p r i l .  

steps on the road t o  a revolution i n  weather forecasting. 

During its active life of three months, w h i l e  it circled 

the earth a t  a height of 450 miles, it took more than 

22,000 remarkably f ine  photographs of the earth and i ts  

W i t h  this satellite we have taken the first 
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cloud cover. A f e w  weeks ago NASA announced that, joint ly  

with the Weather mreau, it had issued an invitation t o  

foreign governments to participate in  meteorological re- 

search connected w i t h  the next and more advanced TIROS 

satellite, which is due t o  be launched l a t e r  this year, 

And f ina l ly ,  I w i l l  merely mention Project Echo in 

passing, since I am sure it is w e l l  known t o  a l l  of you. 

While Echo has macle a spctasulbar show i n  tbe sky which 

has dramatized this  new technology as nothing else has8 

we should not lose sight of the fac t  that it has had a 

very practical purpose t o  servee W i t h  it we have made 

communications historya as it has successfully demon- 

strated that a passive satellite can be used t o  relay 

voice and continuous-wave signals, first across the con- 

t inent  and then across the Atlantic, 

a lso been transmitted successfully by this means, 

Photographs have 

In addition t o  these three tha t  I have mentioned, 

Pioneer V, TIROS I, and Echo, =%he fir Force has been con- 

ducting a highly successful series of launchings and re- 

coveries i n  recent months i n  I t s  Discoverer program8 cul-  

minating last August 19 whew a reentry capsule weighing 

300 pounds was ejected from the satellite and snatched 
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8,000 feet i n  mid-air by an A i r  Force plane, about 360 

m i l e s  southwest of Honolulu, 

Also, the Navy has had fine success i n  recent m o n t h s  

w i t h  its TRANSIT navigatfonal satellites, which promise 

t o  provide us w i t h  better and more continuously reliable 

methods of mvigat ion 

And, most recently, the Amy's Courier satellite w a s  

a successful demonstration of an active communications 

satellite operating on the delayed repeater principle, 

It is capable, i n  a single pass, of receiving, storing, 

and later transmitting on coxrunand up t o  375,000 words. 

With a l l  of this successful ac t iv i ty  going OB, why 

do we stj.11 hear talk about the alleged superiority of 

the Soviet Uhion i n  space? Before a t tm#t ing  to  answer 

this question,, we shall have to  take a look at one of 

the major elements of space tschology, 

F i r s t  of a l l ,  before w e  can think seriously about 

doing anything i n  space we must have the means of pro- 

pell ing a useful object, a spacecraft such as the Echo sat- 

e l l i te ,  f r o m  the earth into outer space, The propulsion 

and guidance systems necessary to put a spacecraft into 

o rb i t  about the earth or  into a f l i g h t  path toward the 

m o o n  are combined i n  what w e  call launch vehicles, 
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You are a l l  acquainted w i t h  pictures of the A t l a s  

ICBM and the Thor and Jupiter IRBM's, These are launch 

vehicles designed originally not fo r  space exploration 

purposes but  t o  launch nuclear weapons thousands of 

m i l e s  toward an enemy target. 

the launch vehicles which we have used in  our space ex- 

ploration program have largely employed rockets developed 

fo r  use i n  these ball ist ic m i s s i l e s ,  the intermediate- 

range Thor and Jupiter and the intercontinental-range 

A t l a s ,  The Russians likewise have been able to use 

rockets developed for  their long-range ballistic m i s s i l e  

weapons, 

than OUTS, and there is a simple h is tor ica l  reason for 

this ,  having nothing whatsoever t o  do w i t h  space ex- 

ploration as such, I feel it is so important that  th i s  

be understood that it is worthwhile for us t o  spend a 

f e w  minutes reviewing a b i t  of recent history, 

Q to the present tinre, 

Theirs are presently considerably more powerful 

In the P a t e  1940ss, the mitsd States chose t o  con- 

t i n u e  its reliance on the heavy bomber as the delivery 

system fo r  nuclear weapons, At tha t  time the Soviet 

Union decided on a very different course. Instead of 

emphasizing the heavy bomber as we did, they chose t o  

develop ballistic m i s s i l e s  as the m e a n s  for delivering 
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nuclear weapons over intercontinental distances,, We did 

not make a similar decision u n t i l  1954, Thus, they 

gained a head start of several years i n  the research and 

development work that  ultimately led t o  the big rockets 

now being used by the Soviet Union f o r  both m i s s i l e  weap- 

onry and space exploration, Furthemore, they began de- 

velopanent a t  a time when the Russian nuclear warheads 

were very largeo heavy, and relatively ineff ic ient ,  and 

so they w e r e  compelled t o  develop a more powerful launch 

vehicle than w a s  later selected by us, 

sions of our atomic bombs were heavy and large also, but 

we concentrated a t  that time 0- the late 1940's and early 

5 0 ' s  -- on the manned bombers as the means f o r  delivering 

our nuclear warheads. 

problems of producing lighter, smaller,, md enOITQOUSly 

more e f f ic ien t  atomic and hydrogen bombs did we start an 

a l l - o u t  program t o  produce a rocket-propelled launch 

vehicle t o  carry these bombs t o  the target,, Thus, OUK 

decision t o  develop intercontinental ballistic m i s s i l e  

systems w a s  made only a f t e r  ~ u c B ~ ~ K  warhead development 

had proceeded t o  the p i n t  where w e  could plan on smaller 

vehicles t o  deliver the punch, 

The early ver- 

Only after we had solved the 

I might add that, i n  a 
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l i t t l e  more than half the time t&en by the Russians, 

our scientists, engineers, and industrial  contractors 

have produced the Thor and a p i % e r  IRBM's and the A t l a s  

ICBM as operationally useful  m i s s i l e s  capable of carry- 

ing to the target,  w i t h  the required accuracy, warheads 

as powerful as our defense needs require, L e t  me em- 

phasize that the difference in t h r u s t  between our rockets 

and the Soviet rockets in no way means tha t  our b a l l i s t i c  

m i s s i l e  weaponry is irnferior to  theirs ,  As a matter of 

fac t ,  it is probable that  the rockets which the Soviets 

today possess are more powerful than they now need for 

m i l i t a r y  weapons purposes. 

The story is different when w e  t u rn  from weapons t o  

space exploration, While our ?xxketS@ used in our m i l i -  

tary m i s s i J . e s ,  can carry a warhead to the desired target 

w i t h  accuracy i n  the same manner as the Soviet rockets 

presumably callb8 their more powerful. rockets, when employed 

i n  launch vehicles for  spss exploration purposeso have 

enabled t h e m  t o  perform some feats i n  space Which we are 

not able t o  match, me xeascm is simply that the Russians, 

w i t h  their higher-thrust propulsion systems derived from 

their b a l l i s t i c  missile program, can project into outer 
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space heavier spacecraft than can the United States, 

Heavier spacecraft mean, of course, a greater variety of 

s c i en t i f i c  instruments, more animals, and even more 

men. 

up t o  the present time, we have had to re ly almost 

en t i re ly  upon the rockets employed i n  the mor awd Jupiter 

IRBM's, having about 150,000 pounds of thrust ,  t o  provide 

propulsion f o r  the first. stages ob our launch vehicles, 

~n only a f e w  cases t o  date has the United states been 

able t o  use the Atlas ICBM rocket, having 360,000 pounds 

of thrust ,  f o r  space exploration missionso gu contrqet, 

the Soviet sc ien t i s t s  have had a t  their command a first 

stage which we estimate is i n  the 600,000 - 800,000-pound- 

thrus t  range, 

W i t h  their more powerfull faun& vehicles, the Russians 

have been able t o  place i n  orbi t  spacecraft weighing as 

much as 10,000 pounds. mis was the size, fo r  example, 

of the satellite which was launched on August 19, con- 

ta ining a variety of animals, insects, and plants  and 

which, according t o  Soviet reports6 was successfully re- 

covered by landing within the Soviet Union, W i t h  our 

present launch vehicle systems, we cannot equal the s ize  
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of the spacecraft which the Soviet Union is  able t o  

launch in to  outer space, 

Space technology, of course# is a very complex thing 

involving innumerable elements other than rocket pro- 

pulsion. 

aspect of space technology,, the lhaited States is a t  leas t  

equal w i t h ,  and i n  some cases ahead of,, the Soviet Union, 

But this matter of the weight-lifting capability of our 

launch vehicles is a real limiting factor  a t  the present 

t i n e ,  And the developerat of a new launch vehicle can't 

be accomplished overnight -- it talhes several years. 

Government and industry are working together t o  

I thin3c it is safe t o  say that, i n  every other 

remedy t h i s  deficiency as rapidly as  possible. Both NASA 

and the Department of Defense are urgently engaged i n  de- 

veloping a family of launch vehicle systems that w i l l  

great ly  increase our capabilities t o  undertake major 

missions i n  space. These n e w  launch vehicles are the 

Thor-Agena B, the Atlas-Agena B, the Centaur, and the 

Saturn, 

w h i l e -  Centaur and Saturn are NASA's development responsi- 

bil i t ies , 

The first two are being developed by the Air Force2 

In comparing the expected performance of these n e w  
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launch vehicles, it is necessary to  use a common yard- 

stick. This yardstick is t h e  number of pounds of pay- 

load each w i l l  be capable of placing in  orb i t  a t  an al- 

t i tude of 300 nautical m i l e s .  An alternative yardstick 

is the number of pounds of payload Which it can send on 

w h a t  is called an "escape trajectory'' beyond the earth 's  

gravitational f ie ld  into a deep space mission, such as 

toward the moon or one of the planets, 

As a basis for  comparison, we m i g h t  note that  the 

Delta launch vehicle, which was used t o  place the Echo 

satellite i n  orbi t  and w h i c h  w i l l  be used t o  launch a 

number of s a t e l l i t e s  during the coming months, is rated 

as being capable of placing a 480-pound payload in a 

300-nautical-mile orbit ,  and a 65-pound payload on an 

escape trajectory,  We can do many usefu l  things w i t h  

t h i s  launch vehicle, b u t  it clearly doesn't put us in a 

position comparable t o  that  of the Soviet Uhion, 

Our capabilities w i l l  increase substantially with 

the Atlas-Agena B, This launch vehicle, now under de- 

velopment, w i l l  use the A t l a s  ICBM as the f irst  stage and 

a second stage known as Agena B. This second stage is 

an enlarged version of the one that  has been used very 
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successfully i n  the launch vehicles used i n  the Air Force's 

Discoverer program. It W i l l  be available t o  NASA i n  the 

third quarter of 1961, according t o  present plans, W i t h  

this launch vehicle, we w i l l  be able t o  place a 5,000- 

pound payload i n  a 300-nautical-mile o rb i t  and send a pay- 

load of 750 pounds on an escape trajectory. 

By combining the Age- B second stage w i t h  the Thor 

IRBM, a launch vehicl@ k s m .  as %or Age- B w i l l  be de- 

veloped next year and made available t o  NASA early i n  

1962. While not as powerful as Atlas  Agena B, it w i l l  

greatly exceed our present capabilities and provide us 

w i t h  greater versa t i l i ty  in our  space program, 

Agena B w i l l  be able t o  place a 1,600-pound payload i n  a 

300-nautical-mile orb i t ,  

Thor 

Neither of these, however, w i l l  match the present 

Soviet capabili ty i n  the Launch vehicle f ie ld ,  The first 

launch vehicle to accomplish th i s  will be Centaur, now 

under development and slated t o  begin f l i g h t  testing 

about the m i d d l e  of next year, 

ICBM as the first stage and a new second stage u t i l i z ing  

liquid hydrogen as fuel, 

placing an 8,500-pound payload i n  a 300-nautical-mile 

Centaur uses the A t l a s  

Centaur w i l l  be capable of 
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orbit, EuLd 1,450 pounds on an escape trajectory. 

rrhou3A be available for i t s  f i r s t  opesational BPissioer 

It 

early in 1962, 

As the resu l t  of this developmnt pn>graaa, within 
T 

the next 12 to 18 months we should have availablie Launch 

vehicles that w i l l  enable us to launch spacecraft equal- 

1- b size anything the Soviet mion has done to date, 

m Cannot0 of course, assulsbe that they w i l l  not progress 

ia the meantime, 

up. Consequently, our highest pr ior i ty  in the Iraaacllr. ve- 

So OUI: goal cannot be agerely t o  catch 

hicle field is Saturn, a vehicle designed to have a 

ccrgacity of an ent i re ly  different order of magnitude 

froma anything that has been demonstrated t o  data by the 

Soviet mion. 

Tn i t s  ini t ia l  configuzation, which wi call Saturn 

C-1, Saturn w i l l  be a three-stage vehicle. The f i r s t  

stage consists of eight engines of the type used in  the 

Thor and Jupi ter  IRBbl'8, clustered to  produce l,SOQ,OOO 

pound6 of thm?st, or roughly four tiabes the thrust of the 

A t l a s  ICBM. llhe second stage u t i l i z e s  four Centaur en- 

glmes wiag l iquid hydrogen and l iquid oxygen as pro- 

pellants and producing a thrust of 70,000 pounds. The 
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thi rd stage w i l l  be the same as the second stage of the 

Centaur vehicle w h i c h  I have previously described, pro- 

ducing 35,000 pounds Of thrust. 

The first stage w i l l  be ready fo r  tes t ing next year, 

and the second and th i rd  stages i n  1963. Saturn C-1 

should be ready for i ts  first operational mission some 

t i m e  i n  1964. 

It is designed t o  be able t o  place a 19,000-pound 

payload -- almost 10 tons -- i n  a 300-nautical-mile orb i t ,  

It should a l so  be capable of sending a 6,000-poUnd payload 

on an escape trajectory. 

A later configuration of Saturn, called C-2, is a l so  

under development, 

consisting of four very powerful engines fueled by l iquid 

hydrogen and l iquid oxygen, w i t h  a t o t a l  thrust  of 8OO,OOO 

pounds . 

This w i l l  involve a new second stage 

By f i s c a l  year 1967, we expect that our present 

launch vehicle development program w i l l  give the united 

States the capability of launching spacecraft weighing as 

much as 50#000 pomds. 

Xooking beyond Saturn, we have under development 

by N o r t h  American Aviation the P-1 engine, designed t o  

produce 1.5 million pounds of th rus t  i n  a single chamber, 
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roughly the equivalent of the en t i re  thrust  of the first 

stage of Saturn and about four times that of the present 

A t l a s ,  It w i l l  not be available fo r  use un t i l  some t i m e  

after 1965, These tremendous engines may be clustered 

i n  a launch vehicle t o  produce a to t a l  thrust  of up t o  

12,000,000 pounds i n  the takeoff stage, conceivably as 

much as 30 times that of Atlas, We have used the term 

"NOVA" t o  refer t o  the concept of a launch vehicle em- 

ploying such a propulsion system, but the configuration 

of such a vehicle has not yet been determined. 

I should not leave the subject of launch vehicles 

without saying a word about the prospects fo r  nuclear pro- 

pulsion, A l l  of our existing launch vehicles, plus Cen- 

taur,  Saturn, and the F-1 engine t o  w h i c h  I have ju s t  

referred, employ chemical means of propulsion; that is, 

they rely for  their thrust  upon the energy generated by 

the chemical inter-action of l iquid oxygen and a l iquid 

hydrocarbon fuel,  as i n  our present launch vehicles, or 

l i qu id  hydrogen, as i n  Centaur and the upper stages of 

Saturn, 

For very long-distance missions involving large pay- 

loads, these systems are not competitive w i t h  nuclear 
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propulsion, For example, l e t  u s  bagine  a mission de- 

signed t o  orb i t  Mars, 

craft weighing 150#000 pounds into orb i t  about the earth, 

This can be accomplished by chemical propulsion. The 

next s tep  is t o  propel it out of its earth orb i t  onto a 

It m y  begin by placing a space- 

t ra jectory toward Mars, and f i n a l l y  t o  return it again 

t o  an earth orbi t .  

th is  purpose, we  can probably send only a 3,000-pound 

payload on such a mission (assuming an i n i t i a l  spacecraft 

weighing 150,000 pounds) But i d  w e  employ nuclear pro- 

pulsion, the size of the u s e f u l  payload on the t r i p  t o  

Mars w i l l  be increased seven to  t e n  times, Thus# f o r  

such long-range missions, nuclear propulsion w i l l  prob- 

ably be the leading emtender i n  coming years, 

If w e  employ chemical propulsion for 

The research and development work on space nuclear 

systems is being conducted jointly by NASA and the Atomic 

Energy commission, The first f l i gh t  test of a nuclear 

rocket designed f o r  use as a top stage i n  high-thrust 

vehicles w i l l  probably occur i n  1965; bu t  it is s t i l l  too 

ear ly  t o  describe the specifier mission fo r  which such an 

engine w i l l  be employed, 

Now you m i g h t  ask what NASA intends t o  do w i t h  th is  
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array of powerful launch vehicles during the decade of 

the sixties. Early t h i s  year, NASA announced a 10-year 

program of space exploration which may be regarded as 

having three main subdivisions: first, our space science 

program, which is designed t o  increase our basic scien- 

t i f ic  knowledge about space: second, our program fo r  

developing usefu l  applications of satellites t o  improve 

our day-to-day pat tern of living; and f ina l ly ,  the ex- 

ploration of space by man himself, 

Space Science 

In the first of these areas, the space science pro- 

gram, we have three comprehensive objectives: (1) t o  

investigate solar-terrestrkal relations , the relation- 

ship of the sun and tihe earth; (2) t o  probe the funda- 

mental workings of the solar  system and the universe: and 

(3) t o  search fo r  other manifestations and fonns of l i f e  

within our solar system, 

During the next few years, we plan t o  place i n  orb i t  

a number of very complex satellites which are known by 

such impressive names as 'aCkbiting Solar Observatory, " 

"Orbiting Geophysical. Observatory, and "Orbiting Astro- 

nomical Qbsesvatory '@ 
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In addition, the program includes lunar and planetary 

missions w i t h  unmanned vehicles. This w i l l  begin w i t h  

f l ights designed t o  send an unmanned spacecraft into or- 

b i t  about the moon and t o  transmit i ts  observations back 

t o  earth, It w i l l  be followed i n  1962 by "Project Ranger," 

consisting of a series of lamchings by A t l a s - A g e n a  ve- 

hicles of spacecraft designed t o  impact the moon. This 

spacecraft, presently under development, is being de- 

signed t o  carry a capsule which w i l l  survive the shock 

of impact and w i l l  contain a seismograph as the primary 

experiment, It w i l l  a l so  be equipped w i t h  high resolution 

te levis ion cameras which w i l l  transmit a picture of the 

moon's surface during the approach to landing. 

Project Ranger w i l l  be followed by an extensive 

series of missions designed t o  make so f t  landings of in- 

struments on the moon, This project we cal l  "Surveyor," 

It w i l l  u t i l i z e  the Centaur launch vehicle t o  deposit 

on the moon's surface a sc ien t i f ic  payload weighing as 

much as 300 pounds, which w i l l  examine the surface and 

subsurface characteristics of the moon, the lunar  atmos- 

phere, magnetic fields, etc., w i t h  a veriety of instru- 

ments, including television. We hope t o  begin actual 
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development of such a spacecraft early i n  1961, 

The next step w i l l  be to send a spacecraft t o  the 

moon which will be &Be t o  deposit a mobile laboratory 

on the surface, This we call  'Fzospector," It should 

be capable of exploring the moon's surface throughout a 

radius of perhaps 50 m i l e s d  t e r ra in  permitting, and thus 

obtain vastly more useful. data than could be obtained 

w i t h  stationary craft. Such a spacecraft requires Saturn 

as the launch vehicle, which means, of course, that it 

cannot be planned fo r  f l i gh t  before the m i d  1960's- 

I should not leave the space sciences f ie ld  without 

mentioning the planetary grogram br ie f ly  , 

becomes available in 1962, it w i l l  be possible t o  launch 

spacecraft t o  f l y  close to the planets Mars and Venus t o  

obtain scientific observatfoss not only of those planets 

but of the interplanetary environment en route, .In the 

second half of the f96BDs, we hope t o  have Saturn available 

fo r  th i s  program of planetary axpl~ratbon, It is planned 

t o  use Saturn t o  launch a spacecraft, which we call  

Voyager, to orbi t  Mars and Venus, It would be designed 

t o  eject an instrumented capsule fo r  entry into the 

p1anetOs atmosphere a ~ d  perhaps laad on the planet itsel€, 

When Centaur 
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Data t r a n s m i t t e d  by the capsule could be stored and re- 

layed by the mother craft i n  o rb i t  about the planet or 

perhaps even be received directly on earth. 

All of this exploration w i t h  unmanned spacecra€t, 

of coursee is an indispensable prerequisite t o  manned 

space exploration, 

Practical Applications 

So much has been said in recent months i n  connection 

w i t h  TIROS and Echo about the practical  benefits t o  be 

derived i n  the coming years from our space program i n  the 

fields of weather forecasting and world-wide communica- 

t ions that I am not going t o  go in to  detail about this  

phase of our program, 

I think the most  signifiean% indicator of the shape 

of things t o  come is the tremendous interest  Which a 

great variety of industries are showing i n  the f ie ld  of 

s a t e l l i t e  communications. AT&T recently made a presen- 

ta t ion  t o  the Federal amnunications Commission i n  support 

of their request that  appropriate radio frequency channels 

be reserved for  space communicatfons i n  Which they 

stated their conviction tha t  s a t e l l i t e  communications 

systems would provide a more economical means than new 
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submarine cdbles for  meeting the greatly increased de- 

mands fo r  trans-oceanic telephone services during the 

coming decade , 

we can be sure  that these practical benefits from 

our space program w i l l  be forthcoming -- and much sooner 

than almost anyone anticipated two or  three years ago, 

Manned Space Plight 

This  brings us to the th i rd  category i n  our program 

w h i c h  is concerned w i t h  the travel of man into space, a t  

first i n  orb i ta l  f l i gh t  about the earth f o r  short periods, 

later i n  f l ights to the moon, and s t i l l  later t o  the 

planets and outer reaches of the solar  system, 

know, we are already deeply engaged i n  Project Mercury, 

w h i c h  is designed to put  a manned satellite in to  orb i t  

about 120 m i l e s  W v e  the earth's surface, l e t  it circle 

the earth three times i n  the space of four-and-a-half 

hours, and then bring it back safely,  

Mercury is t o  determine the degree t o  which man can 

to le ra te  the environmental conditions of space f l i g h t  

and st i l l  perform operations suf f  fcfently important t o  

warrant h i s  participation i n  f u t u r e  space explorations, 

w i t h  a l l  the additional complexity his  presence imposes, 

As you 

The goal of Project 
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Project Mercury, we believe, is an essent ia l  s tep  

before we can proceed w i t h  othero more d i f f i cu l t  manned 

space missions. All of our pfans fol: the sc ien t i f ic  

exploration of space assume that eventually man w i l l  par- 

ticipate i n  that exploration, The trouble is that, 

although a l l  of us think men can be u s e f u l  i n  this  new 

environment, we don't know for sure, 

If it should turn out that mew cannot perform use fu l  

work i n  space, it may be that the direction of a sub- 

s t a n t i a l  portion of our e f for t s  w i l l  have t o  be changed. 

Project Mercury is the simplest way t o  learn w h a t  we  need 

t o  know about man's capabilbities i n  space a t  the earliest 

possible date, 

The accomplishment of Project Mercury w i l l  mark a 

tremendous step forward i n  extending the f ront ie rs  of 

f l i gh t ,  The speed of %Light will be increased by a fac- 

t o r  of eight over present achievements, and the a l t i t u d e  

by a factor  of five, 

space f l i g h t  w i l l  be one that man has never approached 

before. !Phis has required major technical advancements 

i n  many fields including aerodymies , bistechnology , 

instrumentation, csmunieatiows, a t t i t u d e  control, 

The environment encountered i n  
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environmental control, and parachute development -- t o  

mention only a few.  

gy its very advanced nature, Project Bkrcury has 

opened the door for  the next s tep  i n  the manned space 

f l i g h t  program, which we have named "Project Apollo," 

This next step involves the development and construction 

of an advanced manned spacecraft w i t h  suff ic ient  flexi- 

b i l i t y  t o  be capable of bsth circumlunar f l i g h t  and use- 

f u l  ear th-orbi ta l  missions during the present decade, 

In the long range, this spacecraft should lead toward 

manned landings on the moon and planets, and toward a 

permanent manned space station, 

To sum up, here are some of the highlights of NASA's 

l0-year plan as we look ahead, 

1, In 1961, we hope t o  achieve the first orb i ta l  

f l igh t  of an Astronaut i n  Project  Mercury, 

pect t o  make the first launching of a spacecraft Which 

w i l l  impact the moon, 

We also ex- 

2, In 1962, we have set the ta rge t  date fo r  the 

first launching of an instrumented probe t o  the vicini ty  

of Venus OK Mars, o r  possibly both, 

3, In 1963 or  1964, we propose t o  make the first 

26 



launching of an unmanned vehicle f o r  controlled landing 

on the moon and the first launching of an orbit ing as- 

tronomical observatory. 

4, In 1964, we hope t o  launch the first unmanned 

vehicle intended t o  circumnavigate the moon and return 

t o  earth, and t o  attempt the first reconnaissance of Mars 

o r  Venus by an unmanned vehicle, 

5 .  In 1965, the first f l ight  test of a nuclear 

upper-stage rocket w i l l  be accomplished i f  unexpected 

problems are not encountered. 

6. In the 1965 t o  1967 t i m e  period, we axe planning 

the first launching i n  a program leading t o  manned cir- 

cumlunar f l i gh t  and t o  a near-earth space station, 

7 .  And f ina l ly ,  we expect t o  accomplish manned 

f l igh t  t o  a landing on the moon and return t o  earth some 

time beyond 1970, the end of the period covered by the 

10-year plan. 

During the next decade, 62 launchings are expected 

t o  be required f o r  the development of new and more power- 

f u l  launch vehicles; 41 fo r  missions relating t o  manned 

space f l igh t ;  96 f o r  scientific satellites; 33 f o r  lunar 

and planetary missions; and 28 for  pract ical  applications 

of satellites, This is a t  a rate w h i c h  exceeds two major 
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launchings per month i n  the t o t a l  program f o r  the next 10 

years as we now see it. 

I think we can G e r i v e  much sat isfact ion from the 

The box so l id  accomplishments of the past two years, 

score looks pret ty  good. But more important is the 

long-term program in which we are now engaged, 

en t  deficiency i n  the weight l i f t i n g  capacity of launch 

vehicles w i l l ,  we  hope, smw be remedied, I want t o  re- 

iterate mos t  emphatically that  t h i s  present deficiency 

i n  no way indicates that U,S. science and technology are 

infer ior  t o  that  of the Soviet union. 

direct r e s u l t  of decisions made several years ago in con- 

nection w i t h  the development of ball ist ic m i s s i l e s  for 

our defense, 

Our pres- 

It is simply the 

Our long-range program is designed t o  achieve the 

goals of space exploration w i t h  the greatest  speed con- 

s i s t en t  w i t h  sound sc ien t i f ic  and technical management. 

While we are not engaged in an event-by-event space race 

w i t h  the Soviet Union, we do have a program that we are 

confident w i l l  achieve fo r  the mited States a preeminent 

posit ion i n  this  new business of space exploration. 
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